Objective: To determine the effect of family smoking habits on adolescent smoking experience for information for anti-smoking strategies. Subjects and Methods: We analyzed data from 4776 junior high school students and 5047 high school students responding to the "Survey on Prevention of Life-Style Related Diseases of Children" conducted in Nara Prefecture of Japan in 2004. The chi-square test determined the odds ratios (ORs) for smoking experience rates of the two groups of students according to the smoking habits of their fathers, mothers, older brothers, and older sisters. Logistic regression analysis was also performed for smoking experience according to school year, sex, and family smoking habit. Results: The OR for smoking in junior high school students with a father as the only smoking family member against all other cases was 0.60, and the OR with a mother as the only smoking family member was 2.50. The OR with a smoking father against cases with no smoking family members was 1.23, and the OR with a smoking mother against cases with no smoking family members was 3.50. The OR for smoking in high school students with a father as the only smoking family member against all other cases was 0.76, and the OR with a mother as the only smoking family member was 2.66. The OR with a smoking father against cases with no smoking family members was 1.59, and the OR with a smoking mother against cases with no smoking family member was 3.26. All these ORs showed significance. Conclusion: Maternal smoking was associated with a particularly high risk of smoking experience in junior high and high school students. Prevention of maternal smoking should be given high priority to reduce smoking rates in adolescents.
Introduction
Adolescent smoking significantly affects health [1] , and smoking is illegal in Japan under the age of 20 years [2] . As adolescent smoking may cause future health issues, it has significant implications for national health economics [3] , thus thoroughly implementing adolescent smoking prevention measures are necessary. The adult smoking rates in Japan in 2004 were 43.3% in males and 12.0% in females [4] . The rates of smoking experience in third-year high school students in Japan were reportedly 42.0% ± 0.7% for males and 27.0% ± 0.7% for females [5] . The Japanese government has serious concern about these rates and aims to decrease the smoking rate of high school students to zero by 2022 as a national health promotion achievement goal [6] . In order to achieve this, analysis of the factors contributing to adolescent smoking is necessary [7] . Those factors are largely divided into internal factors such as depression, anger, anxiety, and fatigue as set out by Whalem et al. [8] , and external factors such as academic success, socioeconomic status, family's economic condition, parental habits, and peer habits as set out by Carvajal et al. [9] . Numerous studies have been conducted on the impact of parental smoking, which is recognized as an important external factor for adolescent smoking ( [5] [10] [11] ). Otten et al. [10] stated that smoking cessation by parents was the best measure to prevent smoking in junior high and high school students. Osaki et al. [5] reported that the decrease in the adolescent smoking rate in Japan since 2000 was significantly attributable to the decrease in the smoking rate of male family members (father, older brother) in particular, and proposed that the impact of maternal smoking should be carefully determined also. Thus, this study aimed to analyze the effects of maternal smoking on the risk of adolescent smoking to provide further information for anti-smoking strategies to prevent smoking in young people.
Subjects and Methods
This study analyzed data from the "Survey on Prevention of Life-Style Related Diseases of Children [12] " conducted by Nara Prefecture in 2004. Questionnaires were distributed to 4776 first-to third-year students in 20 junior high schools and 5047 first-to third-year students in 15 prefectural high schools. There were 4257 valid responses from junior high school students and 4656 from high school students. The survey comprised 58 items, including questions on lifestyle, physical condition, smoking habit, and alcohol consumption.
This study extracted data related to smoking, as well as basic characteristics such as sex, number of family members, and family structure. Respondents who had experienced smoking once or more were defined as having smoking experience. Respondents who have one or more smoking family member were defined as having a smoking family member. The smoking habits of the respondent's father, mother, older brother and older sister were also determined in the survey. Any other family members who smoked were included as "other family members." All data in this study were anonymized. This study was conducted with the approval of the Ethics Committee of Nara Medical University (authorization code: 822).
Statistical Analysis
1) First of all, in order to clarify the group characteristics of the subjects in this study, the family smoking habit and the number of single smokers in the family were shown separately for junior high and high school students and for with and without smoking experience. The following cross-tabulation tables were also prepared based on this data.
2) Data were cross-tabulated and the chi-square test was used to determine associations between the smoking experience rates of junior high and high school male and female students and the smoking habits of their family members.
3) The "father smokes" case in this survey includes both the case that "only father smokes" case and the case that "father smokes with other family members." In order to analyze the impact of smoking by family members, new variables were set for the case where only father smokes, the case where only mother smokes, the case where only older brother smokes, and the case where only older sister smokes so that the cases where the only one family member smokes may be separated from the case where several family members smoke. Then data were cross-tabulated and the chi-square test was used to determine associations between the smoking experience rates of junior high and high school male and female students and the smoking habits of their family members to obtain odds ratios (ORs).
4) Logistic regression analysis was performed for the association between the smoking experience rates of ju-nior high and high school students and their school year, sex, and family smoking habit. The dependent variables were the smoking experience of junior high and high school students, and the covariates were school year, sex, "father smokes," "mother smokes," "older brother smokes," and "older sister smokes." 5) Each data were analyzed using SPSS ver. 20 for Windows. Table 1 presents the numbers of junior high and high school students with smoking experience and the numbers in their family who smoked. Of 4257 junior high school students, 540 (329 male, 211 female) had smoking experience. Of these, 293 had smoking fathers, of whom 141 were the only smokers in the family, and 198 had smoking mothers, of whom 54 were the only smokers in the family. Of 4656 high school students, 947 students (655 male, 292 female) had smoking experience. Of these, 316 had smoking fathers, of whom 154 were the only smokers in the family, and 171 had smoking mothers, of whom 62 were the only smokers in the family. Of 8913 junior high school and high school students in total, 1263 had smoking mothers, of whom 383 mothers were the only smokers in the family. Numbers in parenthesis represent the number of sole family members who smoked. Table 2 shows the ORs (95%CIs) calculated from cross-tabulation for the association between the smoking experience of junior high and high school students and smoking habits of their family members. The OR for smoking experience in junior high school students with a smoking father was 1.23 and with a smoking mother was 3.50. Junior high school students showed a significantly higher smoking experience rate if they had a smoking mother compared with any other family groups. The ORs for smoking experience in high school students with a smoking father was 1.59 and with a smoking mother was 3.26. Those with a smoking mother showed a significantly higher smoking experience rate than the other groups. Table 3 shows the ORs for smoking experience among junior high and high school students with a single smoker in the family. Analysis of the junior high school students showed the OR for smoking experience with a father as the only smoking family member was 0.60, and with a mother as the only smoking family member was 2.50. While the group with a father as the only smoking family member showed a significantly lower smoking experience rate than the other groups, the group with a mother as the only smoking family member showed a significantly higher smoking experience rate. Analysis of high school students showed the OR for smoking experience with a father as the only smoking family member was 0.76, and with a mother as the only smoking family member was 2.66. While the group with a father as the only smoking family member showed a significantly lower smoking experience rate than the other groups, the group with a mother as the only smoking family member showed a significantly higher smoking experience rate. Table 4 shows ORs obtained from logistic regression analysis of the smoking experience rates of junior high and high school students, according to school year, sex, and family smoking habit. Analysis of junior high school students showed the OR for smoking experience with a mother as a smoking family member was 3.24 and with a father as a smoking family member was 0.96. Thus, the smoking habits of the mother were significantly related to the smoking experience rate of junior high school students. Analysis of high school students showed the OR for smoking experience with a mother as a smoking family member was 2.62 and with a father as a smoking family member was 1.27. Thus, the smoking habits of both the father and mother were significantly related to the smoking experience rate of high school students.
Results

Discussion
The results of this study indicated that a maternal smoking habit had a particularly significant effect on increasing the risk of smoking in junior high and high school students. However, the results also indicated that having a father as the only family member who smoked had a significant effect in decreasing the risk of smoking in junior high and high school students. This study analyzed the data of the smoking experience and the family smoking habits of 4257 junior high school students and 4656 high school students obtained from a survey conducted by Nara Prefecture in 2004. The subject schools in this data were extracted from all 39 municipalities of Nara Prefecture to minimize the impact of selection bias. The regional characteristics of Nara Prefecture need to be taken into consideration. Laaksonen et al. [13] reported that the smoking rate varies according to socioeconomic factors, such as education, occupation, income, home ownership, and economic deprivation.
Mansouri et al. [14] reported the familial aggregation of smoking and Schuck et al. [15] reported the smoking contagion across family. This study revealed that maternal smoking had a significantly higher impact than paternal smoking on the smoking experiences rates of adolescents in Japan. With regard to the significant impact of maternal smoking on adolescent smoking, Osaki et al. [5] indicated that although maternal smoking rates were lower than paternal rates, the relative risk of smoking in children with a mother who smoked was much higher. As paternal smoking rates are decreasing, but not maternal rates, maternal smoking is an important issue regarding smoking in young people. Junior high and high school students with a mother as the only smoking family member showed ORs for smoking experience of 2.50 and 2.66, respectively, and were significantly higher than in groups with a father as the only smoking family member, showing the higher impact of maternal smoking on the smoking experience of these school students. Rudatsikira et al. [16] conducted a cross-sectional survey within a global framework on Mongolian teenagers in 2003. This survey dealt with the exposure of children to environmental tobacco smoke from parents and others, and made no reference to the impact of family smoking on the smoking experience of teenagers. Siahpush et al. [17] investigated smoking rates in single mothers in Australia with an adolescent child and found a high rate of 44.0% (37.1 -50.9%). However, they stated nothing about the effects of maternal smoking on the smoking experience of junior high and high school students.
Study Limitations
1) The smoking habits of family members were examined but this study did not investigate the effect of the amount of smoking of family members.
2) This study did not analyze the impact of social environmental factors because the questionnaire did not include questions about the occupation of their father or mother.
3) It was also not possible to analyze the effect of having an older brother or sister as the only smoking family member because the number of subjects was too small.
Conclusions
1) This study revealed that maternal smoking had a significant impact on the smoking experience of junior high and high school students.
2) This indicates the need for placing a high priority on smoking prevention measures for mothers who have an adolescent child and for women who are expected to have a child in future.
